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volatile products result from the decomposition of the
materials which, in part, form the coal substance. The
evolution of volatile matter occurs whether the heat be
communicated to the coal in absence of air and other gases,
as in the carbonization industries, or, as in the direct com-
bustion of coal, in which heat is communicated to the coal
from the hot gases produced in the lower regions of the fuel
bed. The primary products of distillation after evolution
undergo a series of secondary reactions and decompositions
to produce other products which take part in the processes
of combustion.
The composition of both gaseous and liquid primary
products of the thermal decomposition of coal varies with
the temperature and the rapidity of distillation. Investi-
gations by Jones and Wheeler (4) and by Taylor and Porter (5)
have shown that in addition to the gaseous products consist-
ing of methane, hydrogen, carbon dioxide, carbon monoxide,
water vapour, the lower paraffins, naphthenes and oxygen-
ated hydrocarbons, the distillation of coal yields primary
liquid products of distillation in the form of a tar consisting
of pitch and oil, of which the main constituents are ethylenic
hydrocarbons, naphthenes and liquid paraffins, phenol and
its homologues, aromatic hydrocarbons, chiefly homologues
of naphthalene. Benzene and anthracene are apparently
absent in the primary products of distillation. Pyridine
bases are present in small quantities.
Now such products of distillation are formed when a fuel
bed is charged with fresh fuel, the heat of the gases formed
in the lower portions of the fuel bed effecting the distillation
process. As soon as formed, these primary products may
follow one of several methods of decomposition which will
depend in the main on the conditions existing in the neigh-
bourhood of their formation. The lower hydrocarbons in all
probability suffer combustion to carbon dioxide and water
vapour. The heavier hydrocarbons, on the contrary, are
apparently consumed with less ease and are first transformed
to simpler bodies. It is this difficulty of combustion which
gives rise to black smoke.